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(54) CONTROL DEVICE FOR ELECTRIC AUTOMOBILE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase running 
continuing distance by a vehicle driving motor as long 
as possible, by judging presence of charge starting 
request with possible charging amount and possible 
discharging amount to a battery, and operating a 
generating means to supply power to an electric 
motor for driving a vehicle or the battery first when 
the presence is determined. 
SOLUTION: Whether value which is derived by 
subtracting estimated total discharging amount 
including latest discharging amount from a possible 
charging amount to a battery is less than a set lower 
limit as a threshold value or not is judged. If it is YES 
(less than the set lower limit SOC), assuming that if 

charge is not started and consumed power of the battery 12 is not complemented the 
battery 12 is consumed to less than a given level, a generator driving engine 10 is started 
and a generator 1 1 starts power generation. Power output is controlled so that when the 
generator driving engine 10 is started, it is to be small value of a target power output 
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based on water temperature and catalyst temperature at stoppage or present time, and 
after a given time the power output is controlled to be small value (possible charging 
amount) of a target power output based on water temperature and catalyst temperature at 
this time. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Are a control device of an electromobile characterized by comprising the following, 
and A possible charge from said power generation means to said battery, When it is based 
without a possible discharging amount of said battery, existence of a charge start request to 
said battery is judged and it is judged as those with a charge start request, A control device 
of an electromobile characterized by making it generate electricity by operating said power 
generation means, and making it make an electric power supply to said electric motor for a 
vehicles drive, or said battery perform. 
An electric motor for a vehicles drive. 

A power generation means which generates electricity for an electric power supply to a 
chargeable and dischargeable battery, and said electric motor for a vehicles drive or said 
battery for electric power supplies to said electric motor for a vehicles drive. 

[Claim 2]A control device of an electromobile constituted including a power generation 
means which generates electricity for an electric power supply to a chargeable and 
dischargeable battery, and said electric motor for a vehicles drive or said battery for the 
electric power supplies to an electric motor for a vehicles drive characterized by comprising 
the following, and said electric motor for a vehicles drive. 

A battery possible charge detection means to detect a possible charge from said power 
generation means to said battery. 

A battery possible discharging amount detection means to detect a possible discharging 
amount of said battery. 

A possible charge from said power generation means detected by said battery possible 
charge detection means to said battery. 

A possible discharging amount of a battery detected by said battery possible discharging 
amount detection means, When judged as those with a charge start request to said battery 
by decision means which is alike, is based and judges existence of a charge start request 
to said battery, and said decision means, A control means to which make it generate 
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electricity by operating said power generation means, and an electric power supply to said 
electric motor for a vehicles drive or said battery is made to carry out. 

[Claim 3]A dynamo with which said power generation means generates electricity for an 
electric power supply to said electric motor for a vehicles drive, or said battery, When it is 
constituted including an engine for a dynamo drive which drives said dynamo and said 
control means is judged to be those with a charge start request to said battery by said 
decision means, A control device of the electromobile according to claim 2 constituting so 
that said engine for dynamos may be started, power generation with said dynamo may be 
made to perform and an electric power supply to said electric motor for a vehicles drive or 
said battery may be made to perform. 

[Claim 4]When said power generation means is constituted including a means to generate 
electricity by regenerative energy revived from said electric motor for a vehicles drive at the 
time of vehicle deceleration and said control means is judged to be those with a charge 
start request to said battery by said decision means, A control device of the electromobile 
according to claim 2 or 3 constituting including a means to make power generation by said 
electric motor for a vehicles drive perform, and to make an electric power supply to said 
electric motor for a vehicles drive, or said battery perform. 

[Claim 5]A control device of an electromobile of any one statement of claim 2 - claim 4 with 
which said battery possible discharging amount detection means is characterized by 
detecting a possible discharging amount of a battery based on power consumption of said 
electric motor for a vehicles drive. 

[Claim 6]A control device of an electromobile of any one statement of claim 2 - claim 5, 
wherein said battery possible charge detection means detects a possible charge to said 
battery based on a production of electricity at the time of operating said power generation 
means. 

[Claim 7]A dynamo with which said power generation means generates electricity for an 
electric power supply to said electric motor for a vehicles drive, or said battery, A control 
device of the electromobile according to claim 6 setting up a production of electricity at the 
time of operating said power generation means according to an engine-warm state when 
constituted including an engine for a dynamo drive which drives said dynamo. 
[Claim 8]A dynamo with which said power generation means generates electricity for an 
electric power supply to said electric motor for a vehicles drive, or said battery, A control 
device of the electromobile according to claim 6 setting up a production of electricity at the 
time of operating said power generation means according to a catalytic activity state when 
constituted including an engine for a dynamo drive which drives said dynamo. 
[Claim 9]A control device of the electromobile according to claim 6 setting up a production 
of electricity at the time of operating said power generation means according to a different 
parameter, and choosing and setting up a production of electricity from which the desired 
characteristic is obtained among the set-up production of electricity. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention about the control device of an electromobile 
The engine for a dynamo drive, It is related with the battery for charging the energy of the 
dynamo driven by the mechanical output of this engine, and the energy supply to the 
electric motor for a vehicles drive, and the electric motor for a drive and a dynamo, and the 
control device of the hybrid electric vehicle constituted including the control device which 
controls these further. 
[0002] 

[Description of the Prior Art]The electromobile carrying a dynamo and the engine for a 
dynamo drive is called a series hybrid vehicle (SHEV). This by carrying a dynamo 
Expansion of the flight range of an electromobile (EV), It aims at improvement in the fuel 
consumption and exhaust air of a gasoline engine vehicle, etc., For example, a battery runs 
only with the energy of a battery, when the charge (SOC) of a charging state, i.e., a battery, 
is beyond a preset value, When it becomes smaller than the preset value whose charge of 
the battery decreased namely, which has SOC, an engine driven generator is driven, The 
energy of this is used for the energy of a drive motor, or charge of a battery, and if a charge 
reaches a predetermined value, it is known as a system etc. which suspend an engine 
driven generator. 

[0003]As an operating method of the engine for a dynamo drive, For example, there are 
some which are indicated by JP, 5-328521 ,A and this thing, When the amount of battery 
accumulation of electricity and the amount of predetermined accumulation of electricity are 
measured, the existence of ON demand of a dynamo is judged by the size and there is an 
ON demand, Next, the temperature of the catalyst (exhaust purification catalyst) was seen, 
the catalyst was first heated in order to prevent discharge of an exhaust air detrimental 
constituent, if catalyst temperature becomes below in a predetermined value, and after 
catalyst temperature reaches prescribed temperature by it (after a catalyst is activated), the 
engine for a dynamo drive is started for the first time. 
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[0004] 

[Problem(s) to be Solved by the lnvention]However, in the above conventional methods, 
since time will be taken before the engine for a dynamo drive actually drives and starting 
power generation, after a power generation requirement occurs when catalyst temperature 
is low, there is **** to which this Nozomu Madokoro's output is not obtained but power 
performance falls. Since it is necessary to set up uniformly the preset value of the battery 
charge at the time of judging the existence of a power generation requirement highly 
supposing the case where catalyst temperature is low (considering a part for the power 
consumption for catalyst heating), The engine for a dynamo drive will operate frequently, 
and as a result the mileage according to a drive motor as ** becomes short, there is **** it 
becomes impossible to attain effectively the purpose of reducing the actuator meeting of 
the engine for a dynamo drive as much as possible, and aiming at improvement in fuel 
consumption and exhaust performance, etc. 

[0005]the run flight range [ this invention having been made in view of such the 
conventional actual condition, and maintaining power performance ] by the electric motor 
for a vehicles drive — the maximum « it aims at providing the control device of the 
electromobile it enabled it to lengthen. Also let it be the purpose to make the control device 
of the electromobile concerned much more useful. 
[0006] 

[Means for Solving the Problem]For this reason, in the invention according to claim 1 , An 
electric motor for a vehicles drive, and a chargeable and dischargeable battery for the 
electric power supplies to said electric motor for a vehicles drive, A power generation 
means which generates electricity for an electric power supply to said electric motor for a 
vehicles drive, or said battery, Are a control device of an electromobile which comprises 
****** and A possible charge from said power generation means to said battery, When it 
was based without a possible discharging amount of said battery, existence of a charge 
start request to said battery was judged and it was judged as those with a charge start 
request, it constituted so that it might be made to generate electricity by operating said 
power generation means and an electric power supply to said electric motor for a vehicles 
drive or said battery might be made to perform. 

[0007]As shown in drawing 1 , in the invention according to claim 2 An electric motor for a 
vehicles drive, A chargeable and dischargeable battery for the electric power supplies to 
said electric motor for a vehicles drive, A power generation means which generates 
electricity for an electric power supply to said electric motor for a vehicles drive, or said 
battery, A battery possible charge detection means to be a control device of an 
electromobile which comprises ****** and to detect a possible charge to said battery from 
said power generation means, A battery possible discharging amount detection means to 
detect a possible discharging amount of said battery, A possible charge from said power 
generation means detected by said battery possible charge detection means to said 
battery, A possible discharging amount of a battery detected by said battery possible 
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discharging amount detection means, When judged as those with a charge start request to 
said battery by decision means which is alike, is based and judges existence of a charge 
start request to said battery, and said decision means, It was made to constitute including a 
control means to which make it generate electricity by operating said power generation 
means, and an electric power supply to said electric motor for a vehicles drive or said 
battery is made to carry out. 

[0008]lf constituted like claim 1 and the invention according to claim 2, a possible charge (it 
is the electric energy which can be supplied to a battery by a power generation means) to a 
battery, A possible discharging amount (ullage of battery electric power which can be 
supplied to an electric motor for a vehicles drive, etc.) of a battery, It is alike, it is based and 
existence of a charge start request to a battery is judged, As a result, since it can be made 
to be able to generate electricity by the ability to operate said power generation means for 
the first time and an electric power supply to said electric motor for a vehicles drive or said 
battery can be made to perform when it is judged that a charge start request to a battery 
occurs, In the range which is not exhausted more than predetermined, a battery by within 
the limits [ it does not worsen power performance of vehicles driven with said electric motor 
for a vehicles drive ]. an operation start stage of a power generation means (for example, 
an engine for a dynamo drive, a dynamo, or an electric motor for a vehicles drive that has a 
regenerative function) - ************** „ things are made. 

[0009]therefore — while maintaining power performance of vehicles driven with said electric 
motor for a vehicles drive good - flight range of an electric motor for a vehicles drive - the 
maximum ****** - things are made and an actuator meeting of a power generation means 
can be reduced. Therefore, for example, fault accompanying the power generation means 
operating frequently (when an engine for a dynamo drive and a dynamo are made into a 
power generation means) For example, when an electric motor for a vehicles drive which 
has ****, such as causing increase of a discharge of fuel consumption and an exhaust air 
detrimental constituent, noise vibrations, etc., and a regenerative function is made into a 
power generation means, For example, a vehicle deceleration degree becomes large, and 
traveling performance gets worse, or ****, like an electric motor for a vehicles drive carries 
out temperature up too much can be eliminated as much as possible. 
[0010]According to this invention, a case where engine water temperature and catalyst 
temperature are low is assumed like before (considering a part for power consumption for 
catalyst heating etc.), Since it is not necessary to set up uniformly a threshold (threshold for 
judging whether a possible discharging amount of a battery is more than predetermined) of 
a battery charge at the time of judging existence of a charge start request highly, the power 
generation means can be prevented from operating frequently more than needed also by 
this. ; 

[001 1]A dynamo with which said power generation means generates electricity in the 
invention according to claim 3 for an electric power supply to said electric motor for a 
vehicles drive, or said battery, When it is constituted including an engine for a dynamo drive 
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which drives said dynamo and said control means is judged to be those with a charge start 
request to said battery by said decision means, It constituted so that said engine for 
dynamos might be started, power generation with said dynamo might be made to perform 
and an electric power supply to said electric motor for a vehicles drive or said battery might 
be made to perform. 

[0012]Said power generation means comprises an invention according to claim 4 including 
a means to generate electricity by regenerative energy revived from said electric motor for 
a vehicles drive at the time of vehicle deceleration, When said control means was judged to 
be those with a charge start request to said battery by said decision means, it was made to 
be constituted including a means to make power generation by said electric motor for a 
vehicles drive perform, and to make an electric power supply to said electric motor for a 
vehicles drive, or said battery perform. 

[0013]Based on power consumption of said electric motor for a vehicles drive, said battery 
possible discharging amount detection means consisted of inventions according to claim 5 
so that a possible discharging amount of a battery might be detected. If it does in this way, 
it will become possible with comparatively easy composition to detect a possible 
discharging amount of a battery with high precision. 

[0014]Based on a production of electricity at the time of operating said power generation 
means, said battery possible charge detection means consisted of inventions according to 
claim 6 so that a possible charge to said battery might be detected. If it does in this way, it 
will become possible with comparatively easy composition to detect a possible charge of a 
battery with high precision. 

[001 5]A dynamo with which said power generation means generates electricity in the 
invention according to claim 7 for an electric power supply to said electric motor for a 
vehicles drive, or said battery, When constituted including an engine for a dynamo drive 
which drives said dynamo, it constituted so that a production of electricity at the time of 
operating said power generation means might be set up according to an engine-warm 
state. 

[001 6]A dynamo with which said power generation means generates electricity in the 
invention according to claim 8 for an electric power supply to said electric motor for a 
vehicles drive, or said battery, When constituted including an engine for a dynamo drive 
which drives said dynamo, it constituted so that a production of electricity at the time of 
operating said power generation means might be set up according to a catalytic activity 
state. 

[0017]if constituted like claim 7 and claim 8 - engine water temperature and a catalytic 
activity degree - an exhaust air discharge in the state where it stopped low, if a charge 
start request occurs even when low. Namely, since power generation can be made to start 
where an engine output for a dynamo drive is suppressed low, The situation referred to as 
having to delay start up (power generation start) of an engine for a dynamo drive is 
avoidable until it carries out temperature up to prescribed temperature, since an exhaust air 
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discharge increases like before when engine water temperature and a catalytic activity 
degree are low. Therefore, in waiting time to a power generation start in the former, **** 
said that a power supply to an electric motor for a vehicles drive will decline, and power 
performance will decline is avoidable. 

[0018]in addition if it does in this way — engine water temperature and a catalytic activity 
degree, since power generation becomes possible, decrease of the maximum carrying out 
the exhaust air discharge itself when low, the conventional device — like - engine water 
temperature and a catalytic activity degree - the necessity of having an electric heating 
catalyst in preparation for the low time can also be eliminated, and it also becomes being 
able to attain large low cost-ization. It constituted from an invention according to claim 9 so 
that a production of electricity at the time of operating said power generation means might 
be set up according to a different parameter and a production of electricity from which the 
desired characteristic is obtained might be chosen and set up from inside of the set-up 
production of electricity. 

[0019]while maintaining power performance of vehicles which are driven with said electric 
motor for a vehicles drive according to this composition good — flight range of an electric 
motor for a vehicles drive - the maximum ****** - things being made and. When 
constituted like claim 7 and claim 8 of course further for example, it becomes possible to 
operate a power generation means of the ability to reduce an actuator meeting of a power 
generation means by a production of electricity from which the desired characteristic is 
obtained (for example, an exhaust air discharge and fuel consumption can be made 
smaller). Therefore, since an output of an engine for a dynamo drive can be restricted to 
the minimum generation output that can stop an exhaust air discharge and fuel 
consumption to the minimum when operating a power generation means, even if it operates 
a metaphor power generation means, it becomes possible to control fuel consumption and 
an exhaust air discharge to the minimum etc. 

[0020]Although it is in others variously as a production of electricity from which the desired 
characteristic is obtained, a production of electricity from which the characteristic which 
should give [ production of electricity / which can secure more than a predetermined level ] 
priority to a production of electricity which an engine noise becomes below predetermined, 
for example, and the stability of engine operation is obtained can be chosen suitably, and 
can be set up. 
[0021] 

[Effect of the Invention] According to claim 1 and the invention according to claim 2, the 
possible charge to a battery, It is based without the possible discharging amount of a 
battery, and the existence of the charge start request to a battery is judged, As a result, 
since it can be made to be able to generate electricity by the ability to operate said power 
generation means for the first time and the electric power supply to said electric motor for a 
vehicles drive or said battery can be made to perform when it is judged that the charge start 
request to a battery occurs, the range which a battery does not exhaust more than 
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predetermined by within the limits [ it does not worsen the power performance of the 
vehicles driven with said electric motor for a vehicles drive ] — the operation start stage of a 
power generation means - ************** „ things are made. 

[0022]therefore - while maintaining the power performance of the vehicles driven with said 
electric motor for a vehicles drive good - the flight range of the electric motor for a vehicles 
drive - the maximum ****** - things are made and the actuator meeting of a power 
generation means can be reduced. Therefore, the fault accompanying the power 
generation means operating frequently can be eliminated as much as possible. According 
to this invention, the case where engine water temperature and catalyst temperature are 
low is assumed like before (considering a part for the power consumption for catalyst 
heating etc.), Since it is not necessary to set up uniformly the threshold (threshold for 
judging whether the possible discharging amount of a battery is more than predetermined) 
of the battery charge at the time of judging the existence of a charge start request highly, 
the power generation means can be prevented from operating frequently more than needed 
also by this. 

[0023]ln the invention according to claim 3, as well as the ability especially to do the above- 
mentioned operation effect so, since the actuator meeting of the engine for a dynamo drive 
can be reduced as much as possible, it becomes possible to reduce the discharge of fuel 
consumption and an exhaust air detrimental constituent, noise vibrations, etc. In the 
invention according to claim 4, as well as the ability especially to do the above-mentioned 
operation effect so, since the regeneration opportunity of the electric motor for a vehicles 
drive to have a regenerative function can be reduced as much as possible, A vehicle 
deceleration degree becomes large at the time of regeneration, and traveling performance 
gets worse, or ****, like the electric motor for a vehicles drive carries out temperature up too 
much can be controlled as much as possible. 

[0024]According to the invention according to claim 5, it becomes possible with 
comparatively easy composition to detect the possible discharging amount of a battery with 
high precision. According to the invention according to claim 6, it becomes possible with 
comparatively easy composition to detect the possible charge of a battery with high 
precision, according to claim 7 and the invention according to claim 8 — engine water 
temperature and a catalytic activity degree - an exhaust air discharge in the state where it 
stopped low, if a charge start request occurs even when low. Namely, since power 
generation can be made to start where the engine output for a dynamo drive is suppressed 
low, The situation referred to as having to delay start up (power generation start) of the 
engine for a dynamo drive is avoidable until it carries out temperature up to prescribed 
temperature, since an exhaust air discharge increases like before when engine water 
temperature and a catalytic activity degree are low. Therefore, in the waiting time to the 
power generation start in the former, **** said that the power supply to the electric motor for 
a vehicles drive will decline, and power performance will decline is avoidable. 
[0025]in addition - if it does in this way - engine water temperature and a catalytic activity 
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degree, since power generation becomes possible, decrease of the maximum carrying out 
the exhaust air discharge itself when low, the conventional device - like - engine water 
temperature and a catalytic activity degree - the necessity of having an electric heating 
catalyst in preparation for the low time can also be eliminated, and it also becomes being 
able to attain large low cost-ization. while maintaining the power performance of the 
vehicles which are driven with said electric motor for a vehicles drive according to the 
invention according to claim 9 good — the flight range of the electric motor for a vehicles 
drive - the maximum ****** - things being made and. When constituted like claim 7 and 
claim 8, of course, it becomes possible to operate a power generation means of the ability 
to reduce the actuator meeting of a power generation means by the production of electricity 
from which the desired characteristic is obtained (for example, an exhaust air discharge 
and fuel consumption can be made smaller). Therefore, since the output of the engine for a 
dynamo drive can be set as the minimum production of electricity that can stop an exhaust 
air discharge and fuel consumption to the minimum when operating a power generation 
means, even if it operates a metaphor power generation means, it becomes possible to 
control fuel consumption and an exhaust air discharge to the minimum etc. Although it is in 
others variously as a production of electricity from which the desired characteristic is 
obtained, the production of electricity from which the characteristic which should give 
[ production of electricity / which can secure more than a predetermined level ] priority to 
the production of electricity which an engine noise becomes below predetermined, for 
example, and the stability of engine operation is obtained can be chosen suitably, and can 
be set up. 
[0026] 

[Embodiment of the lnvention]Below, the 1 embodiment of this invention is described based 
on an attached drawing. Drawing 2 shows the system configuration of the series hybrid 
vehicle (SHEV) concerning this embodiment. As shown in drawing 2 , SHEV concerning this 
embodiment, A gearbox, reduction gears, etc. which tell the output of the electric motor 13 
for a vehicles drive used for the drive of the engine 10 for a dynamo drive, the dynamo 1 1 
used for an electric power supply, the battery 12 which accumulates and supplies energy, 
and vehicles, and the energy regeneration at the time of a slowdown, and this electric 
motor 13 for a vehicles drive to the driving wheel 15. It is constituted including the drive 
system 14 constituted by containing, the control device 16 which controls these, etc. The 
energy regeneration function at the time of the vehicle deceleration of said engine 10 for a 
dynamo drive, the dynamo 11, and the electric motor 13 for a vehicles drive will be 
equivalent to the power generation means concerning this invention. 
[0027]Said electric motor 13 for a vehicles drive receives supply of electric power from both 
the battery 12, and both [ either or ] 11. When the energy for the required power of the 
electric motor 13 for a drive is in the battery 12, That is, when the battery 12 is in sufficient 
charging state, the electric motor 13 for a vehicles drive was driven with the energy of the 
battery 12, and the engine 10 for a dynamo drive and the dynamo 1 1 were not driven, and it 
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has come them. 

[0028]When the energy of the battery 12 becomes an output which does not fill the required 
power of the electric motor 13 for a vehicles drive on the other hand, or when less than a 
predetermined setting-out charge, driving the engine 10 for a dynamo drive — this - 
connection (mechanical — direct connection or a clutch.) The electric power generated with 
the dynamo 11 carried out, including the case where it connects via the case where it 
connects via a gearbox, a belt, etc., an electric clutch, etc., is used for supply of the driving 
energy to the electric motor 13 for a vehicles drive, and charge of the battery 12. It is 
possible to also make the energy regeneration function at the time of the vehicle 
deceleration of the electric motor 13 for a vehicles drive perform supply of the driving 
energy to the electric motor 13 for a vehicles drive and charge of the battery 12. 
[0029]And when the charge of the battery 12 comes to fill the required power of the electric 
motor 13 for a vehicles drive, or when the battery 12 reaches a predetermined charge, 
operation of the engine 10 for a dynamo drive is stopped, and power generation of the 
dynamo 1 1 is stopped. Similarly, when the charge of the battery 12 comes to fill the 
required power of the electric motor 13 for a vehicles drive, or when the battery 12 reaches 
a predetermined charge, the energy regeneration function at the time of the vehicle 
deceleration of the electric motor 13 for a vehicles drive can be suspended. 
[0030]By the way, said control device 16 consists of a microcomputer constituted including 
CPU, ROM, RAM, l/F, etc., Input and output of the electric motor 13 for a vehicles drive, the 
charge and discharge of the battery 12, the output of the dynamo 11, And various control of 
the throttle valve etc. which control ON-OFF of start up and a stop of the engine 10 for a 
dynamo drive, and the input-and-output relay 17 of the battery 12 and the intake airflow of 
the engine 10 for a dynamo drive can be performed now. 

[0031 ]The water temperature sensor 18 for detecting the engine water temperature Tw is 
allocated by the engine 10 for a dynamo drive, and the signal from this water temperature 
sensor 18 is read into said control device 16. Therefore, this water temperature sensor 18 
will function as a means to detect an engine-warm state. And the catalyst 19 as an exhaust 
gas cleaning system is infixed in the exhaust air downstream of the exhaust pipe of the 
engine 10 for a dynamo drive. The catalyst temperature sensor 20 for detecting catalyst 
temperature Tc is allocated by this catalyst 19, and the signal of this catalyst temperature 
sensor 20 is read into said control device 16. Therefore, this catalyst temperature sensor 20 
will function as a means to detect a catalytic activity state. 

[0032]The fundamental view of the control method which the control device 16 in this 
embodiment performs to below is explained. First, drawing 5 shows the relation between 
engine water temperature and exhaust air HC emission concentration, and thereby, it turns 
out that HC emission concentration tends to become high, so that water temperature is low. 
And although drawing 6 shows the relation between catalyst temperature and HC emission 
concentration, exhaust-air-purification performance hardly functions but a catalyst results in 
becoming high [ HC emission concentration ] at low temperature by this, It turns out that 
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temperature takes for approaching catalytic activity temperature, exhaust-air-purification 
performance rises quickly, HC emission concentration also falls according to this, exhaust- 
air-purification performance becomes almost fixed above a certain temperature, and HC 
emission concentration can be stopped low. 

[00331 Drawing 7 is a map showing the characteristic of the intake air flow of the engine 10 
for a dynamo drive, and expresses intake-air-flow diagrams, such as the engine 10 for a 
dynamo drive, as a vertical-axis engine torque (for example, kg-m) and a horizontal-axis 
engine speed (for example, rpm). Thereby, it turns out that an engine intake air flow has an 
engine output (a ** engine-torque x engine speed, for example, ps, kw) and correlation. The 
exhaust gas volume (for example, l/min, g/min) discharged from an engine has an intake air 
flow (for example, l/min, g/min) and correlation. 

[0034]Therefore, an exhaust air discharge, discharge:, for example, l/min, such as HC, CO, 
and NOx, Since it becomes the value which multiplied the concentration (ppm) of each of 
that ingredient by exhaust gas volume (for example, l/min), when concentration is high, an 
exhaust air discharge (for example, l/min) can be made small by making small exhaust gas 
volume (for example, l/min) (for example, l/min), i.e., an intake airflow. 
[0035]Namely, when engine water temperature and catalyst temperature are low, in other 
words, when exhaust air emission concentration (emission concentration, such as HC, CO, 
and NOx) is high, By making it small, the engine torque (output) of the engine 10 for a 
dynamo drive. The intake air flow (for example, l/min) of the engine 10 for a dynamo drive 
can be reduced, and the exhaust air discharge (for example, l/min, g/min) discharged from 
the engine 10 for a dynamo drive as total can be made small. 

[0036]That is, when the charges of the battery 12 run short and the engine 10 for a dynamo 
drive must be made to operate by the case where engine water temperature and catalyst 
temperature are low and where exhaust air concentration is high. The output is extracted to 
necessary minimum, and if control which stops an exhaust air discharge low is performed, 
fuel consumption, exhaust performance, etc. can be maintained good simultaneously, 
maintaining power performance good. 

[0037] Drawing 8 and drawing 9 restrict an engine output = production of electricity that the 
discharge itself should be controlled since HC emission concentration is so high that the 
engine water temperature Tw based on the above-mentioned idea is low, Based on the 
view of restricting an engine output = production of electricity the discharge itself being 
controlled since HC emission concentration is high when [ when catalyst temperature Tc is 
low ] exhaust-air-purification efficiency is bad, It is the map which defined the control- 
objectives value (target production of electricity) for restricting an engine output = 
production of electricity to a predetermined value so that an exhaust air discharge can be 
low stopped according to the water temperature Tw and catalyst temperature Tc. 
[0038]and drawing 10 (A) and drawing 10 (B) - an operating condition (for example, an 
engine output = production of electricity) - each time - it is the data in which the upward 
tendency of the engine water temperature Tw from an engine start start and the upward 
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tendency of catalyst temperature Tc were shown. Therefore, it can opt for the target output 
Pstart at the time of start up of the engine 10 for a dynamo drive from the target production 
of electricity defined by drawing 8 and drawin g 9, and the operation profile after start up of 
the engine 10 for a dynamo drive can be assumed from the water temperature Tw of 
drawing 10 (A) and (B), and the upward tendency line of catalyst temperature Tc. 
[0039]And together with this, change of the charge (SOC) of the battery 1 2 after start up of 
the dynamo 1 1 can be presumed with the present battery average discharging amount. 
Here, the control which the control device 16 in this embodiment performs is concretely 
explained according to the flow chart of drawing 3 and drawing 4 . The control device 16 is 
provided with the function as the battery possible charge detection means concerning this 
invention, a battery possible discharging amount detection means, a decision means, and a 
control means by software so that it may be explained below. 

[0040]First, in S101, it is judged whether the present dynamo 1 1 and the engine 10 for a 
dynamo drive are [ ****** ] under operation. If it is under operation, it will escape from this 
control routine and start-up / operation routine of power generation system APU will be 
continued. If it is not [ be / it ] under operation, it will progress to S102 (if it is under stop). 
The engine water temperature Tw is read in S102. 

[0041]Catalyst temperature Tc is read in S103 continuing. Next, in S104, the target 
production of electricity Pw defined based on the engine water temperature Tw is 
calculated with reference to drawing 8 (load limitation map by water temperature). In S105, 
the target production of electricity Pc defined based on catalyst temperature Tc is 
calculated with reference to drawing 9 (load limitation map by catalyst temperature). 
[0042]ln S106, the target production of electricity Pw decided from the water temperature 
Tw and catalyst temperature Tc and the value of the one where Pc is smaller are chosen, 
and it is considered as the generation output P0 at the time of start up of the engine 10 for 
a dynamo drive (at the time of a power generation start). With reference to drawing 10 (A) 
and drawing 10 (B), water temperature Tw1 and catalyst temperature Tc1 after the lapsed 
time t from the start-up start at the time of operating the engine 10 for a dynamo drive are 
calculated S107 by the generation output P0 set up by S106. 

[0043]ln S108, target production-of-electricity Pw1 when the water temperature Tw is set to 
Tw1 is calculated with reference to the map of drawing 8 . In S109, target production-of- 
electricity Pel when catalyst temperature Tc is set to Tc1 is calculated with reference to the 
map of drawing 9 . And in S1 10, the value of the smaller one [1 / target production-of- 
electricity Pw1 and / target production-of-electricity Pc] is chosen, and it is considered as 
the generation output P1 (it is equivalent to the possible charge to a battery) t-second after 
the engine 10 for a dynamo drive. 

[0044]ln S1 1 1 , average motor energy expenditure Pmot currently consumed in the electric 
motor 13 for a vehicles drive is calculated now. It asks for average motor energy 
expenditure Pmot calculated by the generation outputs P1 and S1 1 1 for which it asked by 
S110, and the charge-and-discharge output (battery input-and-output income-and-outgo- 
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bat=Pmot-P1) to the ** batteries 12 in S1 12. 

[0045]ln S113, the charge-and-discharge income and outgo (battery capacity change; 
deltaSOC= last time SOC-this time SOC) of the battery 12 are calculated based on Pbat 
calculated by S112. In S114, it is judged whether it is deltaSOOO. Namely, it has 
exceeded the generation output P1 which will be obtained when it was deltaSOOO and 
average motor energy expenditure Pmot currently consumed in the electric motor 13 for the 
present vehicles drive starts charge, Since it does not do even if it starts charge of the 
battery 12, i.e., there is **** to which the battery 12 falls too much to the charge below 
predetermined supposing it does not start charge as it is, it progresses to S117 in order to 
judge whether charge of the battery 12 is actually started. 

[0046]Are less than the generation output P1 which will be obtained on the other hand 
when it was deltaSOC<=0 and average motor energy expenditure Pmot currently 
consumed in the electric motor 13 for a vehicles drive starts charge now, It progresses to 
S1 15 side until it judges that there is no necessity of still starting charge (that is, it is 
preferred to delay charge starting since a battery will be charged more than needed if 
charge is started from now on) and set to deltaSOC>0. 

[0047]in S1 15, after integrating deltaSOC calculated by S1 13 (namely, — searching for the 
sum total by the present of deltaSOC) and memorizing as SOCcal (it is equivalent to the 
point estimate of the total discharging amount by the present), P1 is set to PO in S1 16, it 
returns to S107 again, and an operation is repeated. On the other hand, if judged as 
deltaSOC>0 by S1 14, it will progress to S1 17, but in this S1 17, deltaSOC is added to 
SOCcal and it is again referred to as SOCcal (the point estimate of a total discharging 
amount including the newest discharging amount is calculated). The SOCcal value 
calculated again serves as the maximum fall cost (namely, total presumed discharging 
amount from the battery 12) of SOC after a power generation start presumed. 
[0048]ln S118, present SOC is read as SOCnow. In S119, the value which subtracted the 
presumed SOC fall cost SOCcal from this SOCnow is calculated, and this is set to SOCmin 
which is presumed minimum SOC. In S120, this SOCmin judges whether it is smaller than 
setting-out minimum SOC as a threshold forjudging the existence of a power generation 
requirement. That is, the possible discharging amount of a battery will be detected by S1 15, 
S117-S120. 

[0049]lf it is YES (SOCmin< setting-out minimum SOC), and charge will actually be started 
and power consumption of the battery 12 will not be compensated, Actually it shifts to start- 
up / operation routine of power generation system APU, the engine 10 for a dynamo drive is 
put into operation, and power generation is started with the dynamo 1 1 noting that there is 
**** of the battery 12 being exhausted more than predetermined, the output of the electric 
motor 13 for a vehicles drive declining, and power performance getting worse. The 
generation output at the time of start up of the engine 10 for a dynamo drive (at the time of 
a power generation start) is controlled by S106 by PO calculated or set by S116, and the 
generation output after predetermined time t second passage is controlled by P1 calculated 
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by S110. 

[0050]On the other hand, if it is NO (SOCmin>= setting-out minimum SOC), a return will be 
carried out and the above-mentioned routine will be repeated. Namely, since it will be within 
limits which can fully recover consumption of the battery 12 and there will also be no **** of 
12 battery exhausted more than predetermined if it puts in another way and charge will be 
started from now on even if it does not yet start charge immediately, priority is given to 
improvement in fuel consumption and exhaust performance, without starting the engine 10 
for a dynamo drive. 

[0051]Thus, in making it charge according to this embodiment so that the battery 12 may 
discharge for the drive of the electric motor 13 for a vehicles drive, etc. and it may 
compensate this. Within limits which do not worsen power performance, i.e., the range 
which the battery 12 does not exhaust more than predetermined. Since the start-up start 
period of a power generation system (the engine 10 for a dynamo drive and dynamo 1 1 
grade) is delayable, while maintaining power performance good — the flight range of the 
electric motor 13 for a vehicles drive - the maximum ****** - things being made and. Since 
the operation opportunity of a power generation system (power generation means of the 
engine 10 for a dynamo drive or dynamo 1 1 grade) can be reduced, discharge of fuel 
consumption and an exhaust air detrimental constituent can be lessened as much as 
possible. 

[0052]And in this embodiment, when making a power generation system operate. Since he 
is trying to restrict the output of the engine 10 for a dynamo drive to the minimum 
generation output that can stop an exhaust air discharge low and by which aggravation of 
fuel consumption is also suppressed simultaneously to the minimum, even if it makes a 
metaphor power generation system operate, fuel consumption and an exhaust air 
discharge can be controlled to the minimum. Therefore, since operation of the engine 10 for 
a dynamo drive can be started where an exhaust air discharge is stopped low if a power 
generation requirement occurs even when engine water temperature and catalyst 
temperature are low, Since the situation referred to as having to wait for the start up of the 
engine 10 for a dynamo drive is avoidable until it carries out temperature up to prescribed 
temperature, since an exhaust air discharge increases like before when engine water 
temperature and catalyst temperature are low, **** said that the power supply to the electric 
motor 13 for a vehicles drive will decline, and power performance will decline between this 
waiting time is avoidable. 

[0053]Further, by this embodiment, since power generation was made possible, decrease 
of the maximum carrying out the exhaust air discharge itself at the time of low temperature, 
if the necessity of having an electric heating catalyst in preparation for the time of low 
temperature like a device before can also be eliminated and it has the usual catalyst as **, 
it will also become coming out enough and being able to attain large low cost-ization. The 
charge of the present actual battery 12 and the charge (production of electricity) presumed 
that recovery is possible with the dynamo 1 1 , Since the engine 10 for a dynamo drive was 
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considered as the composition which carries out ************** start up so that the charge of 
the battery 12 after ** specified time elapse might be presumed and the charge might not 
be less than a predetermined charge, Since it is not necessary to set up uniformly the 
threshold of the battery charge at the time of judging the existence of a power generation 
requirement highly like before supposing the case where engine water temperature and 
catalyst temperature are low (considering a part for the power consumption for catalyst 
heating), The engine 10 for a dynamo drive can prevent operating frequently more than 
needed. . Therefore, according to this embodiment, the mileage by the electric motor 13 for 
"vehicles drive becomes short. As a result, ****" of a device is also certainly avoidable 
conventionally which was said that it becomes impossible to attain the original aim of 
reducing the actuator meeting of the engine for a dynamo drive as much as possible, and 
attaining effectively improvement in fuel consumption and exhaust performance, etc. 
[0054]Next, a 2nd embodiment of this invention is described. A 2nd embodiment grasps 
beforehand the situation of change of the engine water temperature Tw and catalyst 
temperature Tc according to the lapsed time after a stop of the engine 10 for a dynamo 
drive, The target generation output at the time of start up is presumed using it, And it 
calculates how many outputs can be raised, grasping beforehand the situation of change of 
the engine water temperature Tw and catalyst temperature Tc according to the lapsed time 
after start up in after start up, and controlling an exhaust air discharge by the lapsed time t 
after start up.Therefore, the water temperature sensor 18 and the catalyst temperature 
sensor 20 with which a 1st embodiment is provided are omissible. 
[0055]Since other system configurations are the same as that of a 1st embodiment, they 
omit explanation, and they carry out it to explaining according to the flow chart of drawing 
11 and drawing 4 about the control which the control device 16 performs. In S201, it is 
judged whether the present dynamo 1 1 and the engine 10 for a dynamo drive are [ ****** ] 
under operation. If it is under operation, it will escape from this control routine and start-up / 
operation routine of power generation system APU will be continued. **. If it is not [ be / it ] 
under operation, it will progress to S202 (if it is under stop). 

[0056]ln S202, lapsed time t Q from the last shutdown of the engine 10 for a dynamo drive is 

calculated. In S203, it opts for the target generation output P0 which has carried out setting 
storing beforehand according to said lapsed time t Q . In S204, the capability Papu after time 

t Q progress is calculated. This operation is made by adding the value which multiplied the 

target generation output P0 by the output Ps according to the lapsed time t after start up. 
[0057]That is, the operation as for which Papu=P0+Psxt becomes is performed. This 
operation calculates how many outputs can be raised, grasping beforehand the rising 
degree of the water temperature Tw or catalyst temperature Tc, and controlling an exhaust 
air discharge by the lapsed time t after start up (in addition), it can be said that Ps is the 
output improvement cost per unit time after starting operation by the target generation 
output P0 - specifically, the processing of S104-S1 10 in a 1st embodiment is simplified. 
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[0058] In the following S205, average motor energy expenditure Pmot currently consumed 
in the electric motor 13 for a vehicles drive is calculated now. It asks for Papu calculated by 
S204, average motor energy expenditure Pmot calculated by S205, and the charge-and- 
discharge output (battery input-and-output income-and-outgo-bat=Pmot-Papu) to the ** 
batteries 12 in S206. 

[0059]ln S207, the charge-and-discharge income and outgo (battery capacity change; 
deltaSOC= last time SOC-this time SOC) of the battery 12 are calculated based on Pbat 
calculated by S206. In S208, it is judged whether it is deltaSOOO. Namely, it has 
exceeded the generation output Papu which will be obtained when it was deltaSOOO and 
average motor energy expenditure Pmot currently consumed in the electric motor 13 for the 
present vehicles drive starts charge, Since it does not do even if it starts charge of the 
battery 12, i.e., there is **** to which the battery 12 falls too much to the charge below 
predetermined supposing it does not start charge as it is, It progresses to S1 17 like a 1st 
embodiment in order to judge whether charge of the battery 12 is actually started. 
[0060]Are less than the generation output Papu which will be obtained on the other hand 
when it was deltaSOC<=0 and average motor energy expenditure Pmot currently 
consumed in the electric motor 13 for a vehicles drive starts charge now, It progresses to 
S209 side until it judges that there is no necessity of still starting charge (that is, it is 
preferred to delay charge starting since a battery will be charged more than needed if 
charge is started from now on) and set to deltaSOOO. 

[0061 ]in S209, after integrating deltaSOC calculated by S207 (namely, searching for the 
sum total by the present of deltaSOC) and memorizing as SOCcal (it is equivalent to the 
point estimate of the total discharging amount by the present), it returns to S204 again and 
an operation is repeated. And since it is the same in a 1st embodiment having explained 
after S1 17, explanation is omitted. P1 which appears after S1 17 is replaced and applied to 
Papu in a 2nd embodiment. 

[0062]Thus, according to a 2nd embodiment, since the water temperature sensor 18 and 
the catalyst temperature sensor 20 which can do so the same operation effect as a 1st 
embodiment and also with which a 1st embodiment is provided are omissible, they can 
attain simplification and low cost-ization of composition. Although control precision falls a 
little compared with a 1st embodiment, the burden which supervises the output of the water 
temperature sensor 18 or the catalyst temperature sensor 20 is eased, and data processing 
can be simplified. 

[0063]By the way, although each above-mentioned embodiment explained the control in the 
case of generating electricity with the dynamo 1 1 and the engine 10 for a dynamo drive, 
and making it charge to the battery 12, This invention can be applied, not only this but when 
making it generate electricity with the electric motor 13 for a vehicles drive which has a 
regenerative function at the time of a slowdown, etc. for example, and making it charge to 
the battery 12. That is, the possible charge (the production of electricity by the electric 
motor 13 for a vehicles drive is included) to the battery 12, When it is based without the 
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possible discharging amount (ullage of the battery electric power which can be supplied to 
the electric motor for a vehicles drive, etc.) of said battery, the existence of the charge start 
request to said battery is judged and it is judged as those with a charge start request, It can 
be made to generate electricity for the first time by demonstrating the regenerative function 
by said electric motor 13 for a vehicles drive. Since the regeneration opportunity of the 
electric motor for a vehicles drive to have a regenerative function can be reduced as much 
as possible if it does in this way, a vehicle deceleration degree becomes large at the time of 
regeneration, and traveling performance will get worse, or ****, like the electric motor for a 
vehicles drive carries out temperature up too much can be controlled as much as possible. 
[0064]ln each above-mentioned embodiment, when operating a power generation means, 
set the output of the engine 10 for a dynamo drive as the minimum production of electricity 
that can stop an exhaust air discharge and fuel consumption to the minimum, and make it 
possible to control fuel consumption and an exhaust air discharge to the minimum etc., but. 
It is also possible to set it as the production of electricity from which the characteristic of 
other requests is obtained, for example instead of what is restricted to this. That is, for 
example, a production of electricity can be chosen suitably and it can set up so that the 
characteristics to which priority should be given, such as a production of electricity which 
can secure more than a predetermined level, may be obtained in the production of 
electricity which an engine noise becomes below predetermined, and the stability of engine 
operation. 
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http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4... 3/4/2008 



JP,1 1-022503,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Drawing 1] The block diagram showing the composition of this invention. 

[Drawing 2] The system configuration figure concerning a 1st embodiment of this invention. 

[Drawing 3] The control flow chart of an embodiment same as the above (the 1). 

[Drawing 4] The control flow chart of an embodiment same as the above (the 2). 

[Drawing 5] The figure showing the relation between engine water temperature and exhaust 

air HC concentration. 

[Drawing 6 ]The figure showing the relation between catalyst temperature and exhaust air 
HC concentration. 

[Drawing 7] The figure showing the relation between an engine speed, an engine torque, 
and an intake air flow. 

[Drawing 8] The table for setting up the target production of electricity according to engine 
water temperature. 

[Drawing 9] The table for setting up the target production of electricity according to catalyst 
temperature. 

[Drawing 10]The time chart (A) indicates the situation of the water temperature change for 
every output to be. The time chart (B) indicates the situation of the catalyst temperature 
change for every output to be. 

[Drawing 1 1]The control flow chart of a 2nd embodiment of this invention. 
[Description of Notations] 

10 The engine for a dynamo drive 

11 Dynamo 

12 Battery 

13 The electric motor for a vehicles drive 
16 Control device 

18 Water temperature sensor 

19 Catalyst 

20 Catalyst temperature sensor 
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/ 

B(f^S5S WFHE^yr y ^<D^im%Wkt^ nfJnE 
fWG©fca&fc38«*rf?ft 5 fc > 

me^y^ y ^«r«»m**r*a'*'S^y^ y 

x y ^r«B*ta*«m^a^ j: 9 *tas*t^s'^ y ^^1 

flB»**&, ^ffi^T, ME'^^y^asfcBMMI 

fflr1EW»*«JcJ: 9 iluE'^x y ^o^5«B!tt»##!9 
fcWKSJxfci:*^ 8(JE»«#«fcfMb£^T#»S: 
f?ftfc>-ti\ iWfiamHKftffl***— ^ *v MiWJB^^ ^ v- 

a. 

fltHE*j»#sws, iEflK^aiij: 9 atrial y ~*<o 

tt*«rtTft*Hta J: 3 icflMt infer, i &&Wit1rZ>ft 



(2) WBB# 1 1 - 2 2 5 0 3 

2 

#7ttffl*MM*# 9 £ WW £ tifc £ * , iW Sri "sfr. nM" 9b ffl 
9 \z J; **«*rfTfc*^ rittE*MJKftJIJ«$l 

- * dc ^ wr k ^ ^ ^ y — o> ts^ & ft ft 5 t- 
a * ^ A/ -ewrit s n c £ * t 6 m*3S 2 xi* a 

2 — sssftjs 5 ^ma* i otcRciTft^rasc e a&j^ccom'jte 
we*^!!!^***-^ *t M4mia^< y x y — com^; 

Steffi Ct^t^ - 4. 4r»*fc-f ^W*«6 JcE«^> 

[MM 9] (WE««#«*:fP«i**fc*fr&«)**a 
SftS^<7^— ^^JSCtltL, ^co^^^ttfc 

[»W«>»IWft»W] 
[0 0 0 1 ] 

[0 0 0 2] 

LfctMSMf^y-^W^y ^ (SHEV) 
ir^«tb5 0 inn, Mi^Mts^^ta^t^ 
iUjjfL (ev) cottjttEPKoffi:^:, ^fyyyi^yt 
50 .#«^rfiJ±»«rfflv^ Ufetw-C*>9, «A. 
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3 

/<7fy^sM, BP*>'<s>^y*>*«ja (so 

[0003] ft*o\ JBawiRftfflai^^^wateirjfei: 

Lt(t «X.tfWB)¥5- 3 2 8 5 2 1 -^(RJ^DB^S 

ft <b WflFrit»*> WW Sr Wih-T 5 < ttttE £ * "TAD 
ML, *tt^J:or*j«®a3ftSBfSE«a*fcilUfc« (A* 

[0 0 0 4] 

J: 5 *tt**>#tt--Ott. ftUKfiA£S{&vv|B£», ill* 
a* *> o T a* fe Si» ^»fMMNKi/fl 3: > ^ ^dsJSEft $ 
*SrH!J*i-S*-C^m]3ft*^Sfc«>, z<DfflffiS<nth 

£ left 9. J!^oT»tt ; €~^^J:63tfi 1 IE«asS<<C 

[0 0 0 5] *55Wtt. 5 <ctt*<ojt«^«^)&: 

<tt5 D Hie, SttttASn«:<o»J«i3SK«:. 
[0 0 0 6] 

xy^ mrie^Pigtb^m^-^^v^n^ifE^y^ y 

"C«J5lcStL6««S»*Of|««ia6IB-C*>oT, HtilE^m 



(3) 1 1 - 2 2 5 0 3 

[0 0 0 7] Sj»*J![2lcaEittO*W-ett, gjl^^i-J: 

«eft*wf|iiJ»SfiiB-C*>or, ffiE*«#Bta*e>nWE'< 

^ y ^oiirflB**ft*ijkttji-s^<y^ y ^ffi*fas« 
D«asjx^<y^yo^r«»**t, tc&^-c, ru 

tB/<y^y^X«M»»*oW«*W»-t-S*iJW^« 

mEMK^ik^jiomie^w^y^wjKwiiBttiB* 

20 [00 0 8] M#Jg2KE*O*PJ?0>J; ? 

ft (mmmMmm^-?^m$^mt£'<vTvm.Ji 
<r>mfik) t. icix^-t. ^y.^y^oasmHi**** 

y*sBfsa±^w«bttv^«H-c, *m^s 

[0 0 0 9] ^oT, flfjE^WJKSfc/BttSt^e — ^"CIKt* 

^ti^f- m^n m * a » l ft a* <b * HSiA 

[0010] **W(cJ:Jxtf, ^ 

50 #«Sr*JW-t-SI»^2/^y ?cSi^f§l (^7fy 
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5 

*e«c) £-h*ic,«< aa^Lr*j< &BM*ftt,M©-o, ^ 

[0 0 1 i] W*ig3J^ttW5gWTH, «!B55«*» 

9 fcWW*ftfc*#Ki* ffr9E5S««/H^ 
x 5^ * Jftlft S -ttr «re«m«Jw J: 6 J8tB *r f? ft ^ , 

[0 0 12] |»W4»:Sto»Wm BMMM** 

ftSlel^^/i^KJ: 9«m-f3#gk**^-C«J«iS 
ft, WilEfMW^&j&s, B9«W»*aicJ:i!)mffix<y^ij 

««*-^§S:i/MiffilE^<y : r y ^o«^{IW&£fTft;Mt 
[0 0 13] M#*5lcHE*0*WCtt, fltIIE^<^ J rU 

[ oo i 4] n#*6i£K*<&»pi-ctt, (WK^y^-y 

[0 0 15] »**7fcE*©»W"0tt, tfr«B36**» 

[0016] »*3S8jc!B*^5i^TMi, «riE»m^a 
# . m&mmmthm mm?-? <&v * tt«re^< ^ t- y ^<z> 

[0 0 17] M#JI7, ff*:3S8coJ: 5 lcfl*fiM-*Ui, 
MWdbixtf, *«#«*«:«< »*.fc«MfC, 1P*>38 



(4) . 1 1- 2 2 5 0 3 

fJritft* lc#?a-T 6 £ -cai'SffllSpf !tt ill ^ > ^ > WrSft 
(JSWMte) £i§ fe-ttft tfft tf ft b ft v ^ t -ff o fc1Pt»«r 

jftft&IsIiBi-* w t *s-C# S 0 
[0 0 18] ft Jo, rcoj: 9^i-S<t, ^vv^TfciU^ 
»KiStt«^v MEv *B»Uite»»t*m ft S ft: 
/o Lft^baa^TflBiftS^fe, ^*3SKcoj;9(cnivv? 

fc. 

[ooi9] frfrzmtftizxtitt. mzmmmmmmn 

* — * X'WM £ ft S *>»i;*j«-fi6& ft#tc*Sft L ft ^ 

9tw«^L)t^tcH, 3fao«HSA«»6ft5 
t»ft#UJM>ttftffi »*«: J: 0 'h* < T* S) «*«-C 

38«^©£tfUfts^Sw£a^«£ft*o ^ot, 
-rswi^-BrsfitftSo 

[0 0 2 0] ftfc\ 9fa«>*M4* s »?>ft6**ftfc u-c 
±Sr«4ft-C*-5«««ft^ 

^mS^SHiltR LTaS:^i-S r t d?T*# 5 t><DX&> 
[0 0 2 1 ] 

Wi-SJ: -t^lS*. ^y^y^o^fSBBiftB* 

S t ¥ijrr £ ft fc # icflj ^ T . WlB*fi*« $r ff-ft 
^-yrT^m^tfft^-ti:. BJE^CHIBBfflaftC^-^rt^^ 
fiWE^y^ y ^oa*tt»SrfTft*>-«:5- 
cor\ ttB*WBi/B««*-^"CB14ti5*BW» 
^ttffiSrS^S^ftv^fflrt-CsKv^tt^y^ y a«Bf*« 
±fcJH*SLftir*BB-C, J8**»Of^ftHtt*fflS:** 

[0022] eeoT, mE*wK«fflm«*-^-eJB» 
50 $ix&«H^nAttie»A#»cit^uft^&iitnjBttffl 
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7 

[0 0 2 3] M**3Jcaa««5*W"CJi, ±Ef^ffl»* 

(3fi«Mtt) fcig^ftrhfttfftibfti^ 

* 3 t»ofc«tiS:lH]5B+6wi:d«t'#S u 
[0 0 2 5] ft*,\ iwi^ctsi, *yi?^*m* 

aT*«#«*fl«S^*c:*a s ^ffiift* 0 tfioT, 



(5) 1 - 2 2 5 0 3 

£ ttifi!) £ 5 AS « s *fflga£Hi ffl > ^ *? 
UW*, *»#H:ia^»*»a«r*'hl«^«ix. bilS 

^ij-r^^^^^^Tfig^ftSo ft&\ eraw**«-^#'e>n 
Bff#w£»Ti:tt3*«a-^ ^^v^^^te^'ic^ 
*H£a* Mi l r & b je 5 t a« -e 

[0 0 2 6] 

il^Sv'y-X/Wyyi/Kf. (SHE VI <£> -x* 
^ AjftricSr^o *^WilC/J^5SHEVIt [*]2 
ic^J; 9 1c, ^maf^Jffl^^ l 0, 1B/>flW&K 

&A,x-mj8.z tizmmx 1 4, ar/rixe>*rWJitP-*-swj 

SEEi/B^vv^ 1 0, 38««i i> *r^igSbfflH;M^e— 
[0 0 2 7] flflia^SSKiKifflfB** — ^ 1 '^v'r 

y 1 2^i>'^«^i 1 <£>fpjn^— *irL< 

ft*5, * 1 3(7)^5^ 

®^:-=e— ^ 1 3Ji^<^^y 1 2«5^^^ d J £ "esE»S4x. 

[0 0 2 8] — ^yry 1 2co^^/u^r^, KiSilB 
fc»d*v>ttBf*0«*3tfBa«rTlHlofc»'&^tt, * 

styTV 1 2<^^Em*-fflv>5J;5*cfto-Ci/^o ft**, 

^Mft^yfy 1 2co^m$r^Tft^-ti:5^ 4: t^J 
[0029] ^ut, /<^^y i 2^5tfl;*^, mrsjsg 

50 ti. ^mffil^/H^^^^l O^aeSrffJhS-ti:, 
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9 

«ac ^r-y 1 2(Dj£<gmK mmmmmm%*:— # 

[0 0 3 0] ^:5-c, AftXfhUffttS i 6 n cpu, 

ROM, RAM, l/F^A/t-M^W^'I'^D 
^>t: 0 ^ — 9frt>t£*> > ffffiSEftfflSa^e — * I 3C0A 
tH^ ^yfy 1 2 0SM> Mil KDiti;^ 

coAa^y i/-i7(don-off, %««ie«j/n3i^ 

[0 0 3 1 ] ISIBflftJIKftJB^^^vi Otctl 3i 

y^y^lT w'?r^ttli-5fci607K^ir>'^ l 8 ^fiBR 

TV^o tot, :(OWU«ir>f2 0^\ ttjttfStt 

[0032] urn-, *^JS6^ffi^*5»-t5fflW3SHi 6 

HCSNitiaafciSK ttSjtt*tftS*5^ & 
tc&*,±a*0, HC#Wa*fc-*Ucj£lST(6TU fe 

[0033] 0 7ii ^mwMLnm=c^^> 1 o<&»a 
* (ffiiArtkg • m) % utw^^^viHiteiiJK aw*.!* 

>^IeHEjME, p s , kw) fcffiBB^fcSwt 

X.tfl/min, g/min) Mt, KAffi^SES («*. 
tfl/mi n, g/min) £: *B BB J&* fe 5 4> "C*> 3 „ 
[0 0 3 4] Sot, tlMtt#a* (HC, CO, NOx 



(6) 4#f$^ 1 1 - 2 2 5 0 3 

10 

^Oiiilfl : mZ-& 1 /m in) H ^<0^f&^<r>Wk&. 
(ppm) tCflN^^^ift («Wl/mi n) «r*lSrt: 

■tftsit^, aaa<»^£#fc**»«#*a (« 

;ttf 1 /m i n) , BP*>'»A 9 S««* 1 /m i 

n) Sr/hS<t5Ctt?»»»ffli (ditfl/mi 
n) £/j>£ <f §:imSo 

[0 0 3 5] EP^ X aiVv^V/Kffl^ftlsJfiltfia^flSlr^ 

arv^*.ntf#*#ma« (hc. co, nox 
mmmm^-^^^i o<^*A^8tta (w*.** i/m i 

n) £«*>u h-^/^imilifflxy^yi 

0^e>»ffl*ixS#«»Ua («*.tfl/min, g/ 

min) sr/h*<-rswfc*s-e#* 0 
[0036] o*9, =c^^^7Ka j ?*«taa^(B:<» 
^afta*ii5^jfr&t\ /<y^y 1 2co^ma^^L.x 

*S*K MMxy^yi o fcafi£**rmtfft 
SMBlfcft<«ii5J: 5fcWHW**Tfc;itf, 
w t left a<z>-efe5 0 

[0 0 3 7] m 8Rl/m 9 H ±dE#x.£:i5l::. EP^a: 

3B«a«rlM«-*'5tt^5#*.*lc»<5^-C, *jBTw» 
(;W^TcI:j^i:t, «^tHfi£{g;< t 
miJ: 3i>-^vai*=*aaSrBffiaJe:»J« 

fe£, 

[0 0 3 8] ^IT, 110 (A) , 010 ( B ) H 

»«ia*&3&»e>o3i^i?^*aTwo±*«ip], »Kaa 
t/H 9 r-^fe bn/c sa««a^&««aiBnffis ^ ^ 

> 1 OO^ftNFOaatb^P start Sr»^*. M 
10 (A) , (B) WMTwWftfellST c<D±.%- 

[0 0 3 9] ^LT, Ztlh&ttX* Sft^yr'J 

spJ^SkSaJcJ: f9 3B«« i \<nteVi&<r>'*yr'}) l 2(7) 
^ffifi (soc) o«ffc**:£+5d 

i"So ft*J, WT^MJti^J:^:, 

w»*a. »J«*at urwaan »j«3sai 
6 d^y ^ h ^^r^iciix^^oT-fe^o 
50 [0040] , s i o i -en 1 1 #t>* 



// 

(».it*-c*>*b#i) , sio 2^}fitr. S102-C 

[0 0 4 1 ] o^< S 1 0 3"C»i> MIKffiLAT c SrgS^ 
iitTo Sl04m 18 (*iajcJ:5Hi**ll8 

fcfrfcB8J8«*Pw s l o El 9 

ST c fca<Sv*T5EfcfcfrfcB«»1ttfltP c 
[0 0 4 2] SIO 6TU *J&Tw£:tt8£?&KT c ri* 

nmnttifi p o t-tZo S 1 0 7 T*H, S 1 0 6 

^»sstt>t«mw*poT»?B«eiiiffi*^^^i o 

w l &tfttfl£?&jffiT clSr, HlO (A) , 010 
(B) Sr#JSL-C#tf><5o 

[0 0 4 3] SIO 8t(t *ITw^Tw liftofc 
k#©@«8«tPwlSr, HSO-^y^Sr^flRLT* 
#>6 0 S109tli, ftifiaTciSTc ltftofci 
#tf)E«i3&«fl;P c l Ill 9<&-^ s/^Sr^JH LT#«> 
5. ^LT, S l l o-eii. iiMfPw l t 

xy^yi o<o t*M*<z>3&qjfcB;/jP l (/<yf y ^gd«T 

[oo44] siii -en, affi> *i^iK»ffltaa^~ 

P m o t &mW-t 5 0 S 1 1 2 "CWU S 1 1 0 
SStSfciJ/jP 1 fc, Slllt*ftfc¥i9*-^*^ 
ISJiPmoti, frt>'<y*rV l 2 ^(OjE«C«tB* 
(^•yf y AtH^JitX^: ;Pbat = Pmot-Pl)£r 

[0045] S113 -CH, S 1 1 2 -e#tf>fc P b a t 

t^; ASOC=i0SOC-^[HlSOC) £JS3Il**- 
5 0 sium A SOC> Oti^fr^m-tZo HP 
ASOC>0t$)tlll affiSffiSBW/Ba^^*--* 
1 3(cioi/>-C^&UTi/>5¥^-^^^/^^^»fl:P 
mo t^^m^BB^L^S'&^^fj^S-Cfc^SISmtB 
*P 1 Sr±I5loT*s9, :^^iS15ri^l^^tt 

/<yfU 1 2©***M*&LTfclBfc*fe*v\ 
EPV^7TP 1 2dS3fSWT05te«**-effiTLia#*"C 

[0 0 4 6] — ASOC^0T^ttti\ 9Lffis *W 
IE«lfflm«^~^l 3^joV>r^»LTV>5^^-^ 

5 S8mfcfcJ*>P 1 ^TttDoTio^, *«**SrM 



(7) 1 1 - 2 2 5 0 3 

/2 

-5 ft u > (an *> ^ ?5 ^ ^ms: en fettitf^s 

»£LV^) i«KU ASOC>0^^5^t\ Sll 

5 «pi^ iitp 0 

[0047] si is -en, s i i 3 -esftj&fc a s o c 

(Whs ASOC^S^W&It^) , 

socca i (m t &£X*<oh — 9/\s<nt&MM<nffi'fcimc 

POiLT, WttS 1 0 «WS:i»»)iS"r. - 

/0 *\ S 1 1 4X*£iSOC>0 kVmZtiZb, S117 
^iffitP^, 3£S 1 1 7 "en, SOCca lCASOC^r 

/m*., WKsocc a l t-tz (Mm<nijkMm&<&*b1z 
SOCca HBC*s«*HI#6«o«ts6S*x5SOC^a 
It) 

[0 0 4 8] SI 18 -OrtU Hft^ SOC^rSOCno 
wt LTl^^^ti'o SI gSOCnow/i^ 
MSOCffiTftSOC c a 1 ^Cfcl^r*^ rft 
20 ^MSOCTfcSSOCmi ni:t5o SI 20 
-Cn, SSOCmi n^, »«»3fcW*«fc*J*1-Sfc 
tf><£>*effi:£ LT<OKj£TI»SOC «fc D/hS^a*&&*«r 
^J^rt^o BP*>* S 1 1 5, SI 17-S120CJ; 

[0049] YES (SOCmi n < r£^TPB S O C) 
-e*>ntf, H^Sl^TOLt^^ry 1 2<^m/jt^ 

**»bfcw-*ui* 'tyrv i 2dS3f)ea±i-ffl«L, 

>>V 1 0 frfeHj LTlil 1 1 -e*«*:BI!*6i-4. ft 

(D&nmjjte. s i o 6t**fcS^iis i i 6-e-ts/ 

tt, si l0t?*«?fcPilc»W$ix5. 
[0 0 5 0] — NO (SOCmi n^aft^TPSSO 

c) t**>*u*, y^->ir, ±E/u— ^^«r»oig 

40 [Hl«-e#5ffiH^tcfo9. ^j/fy l 2jftSB¥££JLL»wiH 

[0 0 5 1 ] Z<D£ 9 *llllSW»»C«ttbtf, 

3cDSg®3^COfc46iC^<^^ y 1 25^$: 

m«Lft^«siar% ^m->^^^ mwsmmm^v 

vi O^fll 1^) ^ttttBllttWJWSrilfe-ltSwi: 

a*-e# sco-e, Lft^ ^ vmaen 

50 fflm**-^ l 3W«tlJ!BI«r«*R#tft:ii^S 
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13 

t SOT, «S»*H# ■ «MK##j*»<o#m*«/j'>4:< 

[0 0 5 2] L**fc* **lfi?SIB»C*3l^rH, 
^fcSiESHtSIRfctt* MMlffl^^^vi oco 
f 1.5 * £ , W%m HJ S ^ < » ^ n# «R » co /Bf k t> 

co J: 9 fc*>^v*fi^*a^dS(Sv^*fi#«il|sffl 

< * 5 /c «>Bff ^«aa^#3a-f 5 * TXVHwnffl 

xy^y l 0Oil^P^^^^7t^^niiV^(b^v^mo 
[0 0 5 3] frib\ #HJS7K1IST?fi. 

m*E<oiiB8^<5'^ y 1 2<D%m.mt. ¥&mm 1 1 t-<t 

v?^ l 0 S:**:IBiSb-ti:-C^»S-&S»^Si: LTccot, 
fit (M»^fcfc<^t^«i5-)!rD0* IT) , 

j^^^v?v l 0 ds^BB-Hc***cfP«iStbS r £K 
±T#5o S£oT, **mi»ttJcJ:ixtf, r*ffiKlb£l 
* 1 3KJ;5*fTiE»as*S< ft*, Sv>Tli5S 

[0 0 5 4] fctc\ *«W(OS2(0||S»18lcov^R 
co t? .ifc % o ii 0 # Pfl I d JS i: it j: v > 7k jel t w &. xf mm 



(8) ¥f\WV- 1 1- 2 2 5 0 3 

[oo5 5] z<Dtzcnis*Tj±mf&te. m\<n%mmm 

MWUcMLT, 1*1 1 l&U ? [^l460^a-.^^- Hc?£o 
TJftliH't'SwtJC-*-*. S20im *fl:«fll«l 1 

70 ^-CttJ-ttttf (#!h*-C*>*xtf) , S 2 0 2— JgtP. 

[0056] S202 -CH, MttBBffl^V^V 1 0 
£OfliJ0<^il«Ef?ih^^co^iaB#ra to S20 

*5iaMtti*pos:ftgt5p S 2 04m ^ra 

to 8iWMPapu^9t5o ^cofilff 

[0 0 5 7] o£ 19, Papu = P0 + PsXt 
20 Ht&A T c co J- v * £ ^ #>feg teifcfg BM 

P s tt, B«R»«fcH*P 0"C*C*:BII*ftbfc«O»ttffiJ 

imafc«!)«>ai*FPj±«:-e*)Si:»A4) > 

fg i (nmi&i&Wilz&tt z s 104-sn cxnt&m&ffi 

■s-fkufcfco-cfcs. 

[0 0 5 8] & CO S 2 0 5 -Ctt, S,a£. *WKWiil]«« 

StPmo t$ri!t6o S 2 0 6m S 2 0 4-C* 
30 fefcPapuh S 2 0 5"C*^f:TO : e-^x^^ 
tMiPmoth ^e>/<yf y 1 2^<Oj6»«ttJ* 
(y< y^r V Atb^JUXS: ;Pbat=Pmot— Pap 
u) ^rdt^^o 

[0059] S207 Ttl, S 2 0 6 X'&frtl P b a t 

fcs-^i/^r, ^^fy i 2co^^mnx5: (^^y^s 

; A SOC=mIlE]SOC-^[plSOC) 
5 0 S 2 0 8TU A SOO OA^frfrWR-tZo BP 

Asoootfcixit iStMiiffltM^e-^ 
i 3 ic^v^T^#L-rv^¥^^^~^^^/^ :a rml'ftp 

^0 mo t3fts**«rBH*6Lfe»*^»5>n5T*>^5»«ttJ 
^P a p u^±Ih]oT^'9, ro**3ft«SrHlj*Uttv^ 

v\ EP^^yxy l 2 3&SBf*KT03E«**"C(STLii 
t I^ISSt-, S 1 1 7— itt-tf, 

[0060] — Asoc^o-e*ntf, ^.fts 
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(9) tfrlHPPl 1-22503 

15 16 

[0 0 6 1 ] S 2 0 9m S 2 0 7t**^fcASOC 5 ^ £ fc ^TflB-C*> 6„ HP*,, ^X^IM^ifr 

SOCca 1 mtE*-?<D h-^/uco^«ftfiO*S^ffitc ^/u«±*i»«^* S««4tt tfSfei-^iWtt^W 

si l 7UJL*»c:a»i-SP ltt, 3B2<aH«Jfc!Bl;i*5^ [Hi] *»W<o««Sr*-t-yn y ^H. 

-CliP a p uJca*«^feJxT3Bffl*ttS. [B2] *Wfltf>S5l ^SDtJBttlc^S^^^AWJ* 
[0 0 6 2] r*),!:?^ JS2<o*ffi«ttKJ;Jxtf, SI 

l(©|81fi»tttra«^ffla***-*-Swi35S-C#S5 [B3] fffJ±H*fe^fll^M«^D-^^- h (^co 

jBi<z>^«5j»*3S««*.a*«air>"9-i 8^tt«£a 1) 0 

aMrvu-2 on«B§-r^>r kt>i-e$z>wm&<Dmmk [H4] PJ±^ife^^*j»7n-^^- h (-eco 

iM 8 2 0<OU*«rRa+5*fi35S« Ho 

«c**u mm&m&ffimik'tz^k&vzz* 20 me] ttiata«i:#*HcsafcwBsi«sr^i-ia. 

[0 0 6 3] ird^-e, ±B5#Hi671Sffi-Cte, 3StB«l [i7] ^v^^HIfci^^^^^^ hA^ t*Aa» 

l»t/56««K»ffl^^^^l OtriL^yry l 2 McS^r <aBB«*r*-*-BL 

^*«*1t6»frorMlW«i:ov^»WL^:3ft^ l^CPR [His] ^v^^ta^JtDfc 0***4 SrKffi-TSfc 

m^e- *i 3ia^i^t/<7fy 1 2^** [B9] *«Eia«jcjs;cfcB«»«4Sr»*'r5fc«)*o 

9, /<yf y 1 2—6o^rig^«4 wrato/am**- imio] (a) w\ m^%<o^mt(omt^^^ ^ 

«4 >yf y i *H-*>ri^*- h. 

^JC0^#S) tdS<3^-C, jtlB/<yf 'J ^<7)ft«lfB JO [011] *^P^(^S 2 (DiMi^ o - f 





[??-*§• 


<omm\ 






1 0 








1 1 








1 2 


'<*y : rV 






1 3 








1 6 


mmmm 




«ttS:«*«ifM+-5 w <b ^T-# ZZk 


1 8 






[0 0 6 4] ait. ±m&mmjtmx*n. jsm^asrfp 


1 9 


mm 






2 0 







(H l ] 



(10) 



*5rBH >K- l 1- 2 2 5 0 3 



im2] [is] 




Mutant 



(return) 



/ 



(11) 



ftm »P 1 1-2 2 5 0 3 



[13] 



( START ^ 



YES 



S101 




1 



S103 



Tw-*Pw 



I 



S106 



a^*ft-(*^iaa£.h^«t€MAP^ 

PO^TwI.Td 

E 



Twl-»Pw1 

I 



,S107 



SI08 



I pi-*™ t ^sne 



-S109 



Pl-Pwl or Pel 



SIIO 



SOCca1«2iASOC! 



Pmoi 



v SU1 



Phat=PmcH-Pl 



SIU 



Phat— ASOC 




V- SI 13 



&SOC>0 
YES 

m 



NO 



SI 14 



~11- 



1 1- 2 2 5 0 3 




-12- 



(13) 



**BH 1 1- 2 2 5 0 3 



1 1] 



Q START ^ 




YES 



S201 



i 



S202 



to— P0 

E — 



S203 



I 



S204 



Pmot 

i 



^ S205 



Pbal-Pmnt-Papu 



^ S206 



Phai-* ASOC 




S207 



| SOCcal=X^SOC{ [ J 



ASOC>0 



YES 



NO 



S208 



l 

(rETURn) 



(72) HSf] # j*£ m 

#3SfJHI*«S«rfT#^llESiBr2#US Bfig 



»jwu»tt«m#JWiiB:£"r2#jfi as? 

(72) *W* tS*:ER 

it*jiiJWi*iii#*;iiKa>»r 2 *tts 



-13- 



